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1 Introduction
RAN2 agreed previously (in RAN2 #89BIS meeting) that a control plane interface between eNB and WT is beneficial and may also be used for providing WLAN metrics such as BSS load to eNB. Subsequently, in the revised WID approved in RAN#68 meeting, it was agreed to “Specify procedures and signalling for the exchange of parameters (e.g., parameters that were considered beneficial in TR 37.870 and that may be found beneficial for Aggregation and Interworking Enhancement)”. In this contribution, we provide some analysis of the parameters that may be considered for LTE-WLAN radio level integration, and some thoughts on overall control plane design.
2 Discussion
It seems reasonable, to consider as baseline, those WLAN parameters that were found to be useful in the RAN3 Study on Multi-RAT Joint Coordination[2] and the LS received from IEEE by RAN2 during Release 12 WI on 3GPP/WLAN Radio Interworking[3]. In Table 1 and Table 2, we provide an analysis of the information and parameters in [2] and [3], respectively, based on the following considerations. For each parameter, we provide a brief description, size, availability at the UE, and, availability at the (WLAN) AP. Note that UEs and APs are assumed to be HS 2.0[4] capable. A parameter is assumed to be available at the UE if it can be obtained from Beacon or link measurement, probe response and/or ANQP query [3]. Further, we assume that UE measurements are not available at the AP. To avoid repetition, we list parameters that are listed in both [2] and [3] only once in Table 1.
[bookmark: _Ref426398894]Table 1: List of parameters from 3GPP TR 37.870[2]
	Parameter
	Description
	Size (in octets)
	Availability at UE
	Availability at WLAN

	BSS load
	Provides information about current over-the-air traffic levels; it may be typically used for vendor-specific AP-selection algorithms. It has a “Channel Utilization” field, which indicates the amount of time that the AP senses the medium as busy. It is broadcasted by the AP.
	5
	Y
	Y

	UE average data rate
	Average data rate (in uplink / downlink) for a UE connected to the AP, calculated by the AP (not standardized by IEEE, implementation-specific).
	TBD
	Y
	Not yet determined in IEEE 802.11 spec.

	WLAN identifiers (e.g. SSID, BSSID, HESSID)
	WLAN identity
	44 octets per AP
32 (SSID) + 6 (BSSID) + 6 (HESSID) 

	Y
	Y

	BSS Average Access Delay / BSS AC Access Delay
	The BSS average access delay contains the AP average access delay which is a measure of load in the BSS. It is available in both non-QoS and QoS APs. The BESS AC access delay is the AP access delay per AC, and is only available from QoS APs.
	1 / 4
	Y
	Y

	WAN metrics
	Provides information about the uplink/downlink WAN (backhaul) speed and load for the AP. Can be enquired from the AP by the UE.
	2
	Y
	Y



[bookmark: _Ref426398907]Table 2: List of parameters received from IEEE[3]
	Parameter
	Description
	Size (in octets)
	Availability at UE
	Availability at WLAN

	RCPI
	Received channel power Indicator: Received frame power level as described in [5]
	1
	Y
	N

	RSNI
	Received signal to noise indicator: Ratio of the received signal power to the noise plus interference power 
	1
	Y
	N

	ANPI
	Average noise power indicator: A MAC layer indication of the average noise plus interference power measured when the channel is idle
	1
	Y
	N

	Channel load
	Proportion of measurement duration for which the measuring STA determined the channel to be busy
	1        See Note1
	Y
	Y

	BSS available admission capacity
	Available admission capacity fields at different user priorities and access categories (See Section 8.4.2.45 of [5])
	2-32
	Y
	Y

	Noise histogram
	Power histogram measurement of non-IEEE 802.11 noise power
	25+x
	Y
	Y

	Tx/Rx frame count
	STA statistics measurement elements
	See  Note 2
	Y
	Y

	QoS Tx/Rx frame count
	
	
	Y
	Y

	FCS error count
	
	
	Y
	Y

	Retry count
	
	
	Y
	Y

	Retry AMSDU count
	
	
	Y
	Y

	Supported operating classes
	Specifies the supported operating classes capabilities of the STA
	2-253
	Y
	Y

	BSS description
	Includes a wide variety of parameters such as operating channel width, number of spatial streams, LDPC, beamforming, aggregation etc.
	See  Note 3
	Y
	Y

	Roaming consortium
	Specifies identifying information for Subscription Service Providers (SSPs)
whose security credentials can be used to
authenticate with the AP
	
	Y
	Y

	NAI realm
	A list of network address identifier (NAI) realms corresponding to SSPs or other entities whose networks or services are accessible via the AP
	
	Y
	Y

	3GPP cell network
	Cellular information such as network advertisement
information e.g., network codes and country codes to assist a 3GPP non-AP STA in selecting an AP to access 3GPP networks
	
	Y
	Y

	Capability lists
	Provides a list of information/capabilities that has been configured on a STA
	
	Y
	Y

	STA capabilities
	Includes parameters such as operating channel width, number of spatial streams, LDPC, beamforming, aggregation, etc.
	
	Y
	Y



Note 1: The measurement report field format (See Section 8.4.24.5 of [5]) corresponding to a channel load report consists of 13 bytes of mandatory elements and variable bits of optional elements. The channel load element of this report is 1 octet in size.
Note 2: These statistics counters are not available individually but as part of a “statistics group” as defined in Section 8.4.2.24.9 of [5].
Note 3: These parameters represent relatively static information which does not need to be reported on a periodic or triggered basis.
Proposal 1: RAN2 is requested to consider the parameters listed in Table 1 and Table 2 as baseline for control plane design.
We observe that while most of the parameters described above are useful for both aggregation and interworking purposes. For the purpose of control plane design it may not be necessary to distinguish between the intended usage. Accordingly, we propose the following.
Proposal 2: For the purposes of control plane design, a common set of WLAN parameters will be considered for both aggregation and interworking usage.
An important consideration in control plane design is the availability of the parameters described in Table 1 and Table 2. Observe that all the parameters above are available at the UE. A vast majority of these parameters are also available at the WLAN AP. However, some of these parameters are only available at the UE, e.g., Beacon RSSI, RSNI, RCPI, and ANPI. Moreover, depending on the network architecture, it is possible that the eNB is not connected to the WLAN AP directly but to another network entity such as an Access Controller (AC). It is not clear that the parameters which are available at the AP are also available at other such network entities.
Proposal 3: RAN2 is requested to consider the availability of WLAN information described in Table 1 and Table 2 at the WT node.
Since these parameters are indeed available at the UE, and also the UE needs to report some WLAN measurement information (e.g., Beacon RSSI), it may be safe to also develop a UE based alternative to control plane design.
Proposal 4: RAN2 is requested to develop a UE based alternative to control plane design.
4 Conclusions
In this contribution, we provided some analysis of the parameters that may be considered for LTE-WLAN radio level integration, and some views on overall control plane design. Our proposals are summarized as follows.

Proposal 1: RAN2 is requested to consider the parameters listed in Table 1 and Table 2 as baseline for control plane design.
Proposal 2: For the purposes of control plane design, a common set of WLAN parameters will be considered for both aggregation and interworking usage.
Proposal 3: RAN2 is requested to consider the availability of WLAN information described in Table 1 and Table 2 at the WT node.
Proposal 4: RAN2 is requested to develop a UE based alternative to control plane design.
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